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NTF DESIGN CRITERIA
FOR 304 STAINLESS STEEL
GENERAL
	
i °
THE DESIGN OF THE PRESSURE SHELL REFLECTED IN THIS REPORT
SATISFIES THE DESIGN REQUIREMENTS OF THE ASME BOILER AND PRESSURE
VESSEL CODE, SECTION VIII, DIVISION 1. SINCE DIVISION 1 DOES NOT
CONTAIN RULES TO COVER ALL DETAILS OF DESIGN, ADDITIONAL ANALYSES
WERE PERFORMED IN AREAS HAVING COMPLEX CgNFIGURATIONS SUCH AS THE
CONE CYLINDER JUNCTIONS, THE GATE VALVE BULKHEADS, THE BULKHEAD-
SHELL ATTACHMENTS, THE PLENUM ACCESS DOORS AND REINFORCEMENT
AREAS,THE ELLIPTICAL CORNER SECTIONS, AND THE FIXED REGION (RING
SO OF THE TUNNEL. THE DIVISION 1 DESIGN CALCULATIONS, THE
ADDITIONAL ANALYSES AND THE CRITERIA FOR EVALUATION OF THE RESULTS
OF THE ADDITIONAL ANALYSES TO ENSURE COMPLIANCE WITH THE INTENT OF
DIVISION 1 REQUIREMENTS ARE CONTAINED IN THE TEXT OF THIS REPORT.
THE DESIGN ANALYSES AND ASSOCIATED CRITERIA CONSIDERED BOTH THE
OPERATING AND HYDROSTATIC TEST CONDITIONS.
IN CONJUNCTION WITH THE DESIGN, A DETAILED F'A`IGUE ANALYSIS OF THE
PRESSURE SHELL WAS ALSO PERFORMED UTILIZING TrIE METHODS OF THE
ASME CODE, SECTION VIII, DIVISION 2.
MATERIAL
THE PRESSURE SHELL MATERIAL SHALL BE ASME, SA-240, GRADE 304 FOR
PLATE AND SA-182, GRADE F304 FOR FORGINGS.THE MATERIAL PROPERTIES AT
TEMPERATURES EQUAL TO-OR BELOW 150°F ARE AS FOLLOWS:
(A) PLATE
YIELD = 30.0 KSI
ULTIMATE t 75.0 KSI
(B) WELDS (AUTOMATIC, SEMIAUTOMATIC, OR "STICK")
YIELD = 30.0 KSI
ULTIMATE = 75.0 KSI
OPERATING, DESIGN AND TEST CONDITIONS
THE OPERATING, DESIGN AND TEST CONDITIONS FOR THE TUNNEL PRESSURE
SHELL AND ASSOCIATED SYSTEMS AND ELEMENTS ARE SUMMARIZED BELOW:
1V
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1. OPERATING MEDIUM
ANY MIXTURE OF AIR AND NITROGEN
2. DESIGN TEMPERATURE RANGE
MINUS 320 DEGREES FAHRENHEIT TO PLUS 150 DEGREES
S
	 FAHRENHEIT, EXCEPT IN THE REGION OF THE PLENUM BULKHEADS
AND GATE VALVES INSIDE A 23-FOOT, 4-INCH DIAMETER, FOR
WHICH THE TEMPERATURE RANGE IS MINUS 320 DEGREES
FAHRENHEIT To PLUS 200 DEGREES FAHRENHEIT.
3. PRESSURE RANGE
TUNNEL
CONFIGURATION
A. CONDITION I - PLENUM
ISOLATION GATES OPEN
AND TUNNEL OPERATING:
TUNNEL CIRCUIT
EXCEPT PLENUM
PLENUM (PLENUM PRESS-
URE IS LIMITED TO
.4 TO 1 TIMES THE
REMAINDER OF THE
TUNNEL CIRCUIT
BULKHEAD
B. CONE+ITION II - PLENUM
ISOLATION GATES OPEN
AND TUNNEL SHUTDOWN:
ENTIRE TUNNEL CIRCUIT
BULKHEAD
C. CONDITION III - PLENUM
ISOLATION GATES AND
ACCESS DOORS CLOSED:
TUNNEL CIRCUIT EXCEPT
PLENUM
OPERATING
	 DESIGN
PRESSURE	 PRESSURES
RANGE, PSIA PSID
8.3 to 130	 A. 8 EXTERNAL
B. 119 INTERNAL
3.3 to 130	 A.. 15 EXTERNAL
B. 114 INTERNAL
56 (EXTERNAL TO PLENUM)
8.3 to 130
	 A. 8 EXTERNAL
B. 119 INTERNAL
0
8.3 to 130	 A. S EXTERNAL
B. 119 INTERNAL
v
R
vi
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t
PL'':-jM (PLFNUM OPER-
ATING PRESSURE CAN
EXCEED THE PRESSURE
IN THE REMAINDER OF
THE TUNNEL CIRCUIT BY
24 PSI, BUT DOES NOT
EXCEED THE 130 PSIA
MAXIMUM OPERATING
PRESSURE)
BULKHEAD
0 to 130	 A. 15 EXTERNAL
B. 119 INTERNAL
A. 25 (INTERNAL TO
PLENUM)
B. 119 (EXTERNAL TO
PLENUM) FOR MINUS
320 DEGREES
FAHRENHEIT TO
PLUS 150 DEGREES
FAHRENHEIT
.
v
*C. 115.7 (EXTERNAL TO
PLENUM) FOR PLUS
151 DEGREES
FAHRENHEIT TO PLUS
200 DEGREES
FAHRENHEIT
*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.
D.	 CONDITION IV - PLENUM
ISOLATION GATES CLOSED
AND ACCESS DOORS OPEN:
TUNNEL CIRCUIT EXCEPT 8.3 to 130	 A. 8 EXTERNAL
PLENUM B. 119 INTERNAL
PLENUM 14.7	 0
BULKHEAD A. 119 (EXTERNAL TO
PLENUM) FOR MINUS
320 DEGREES FAHRENHEIT
TO PLUS 150 DEGREES
FAHRENHEIT
3 B. 115.7 (EXTERNAL TO
PLENUM) FOR PLUS 151
DEGREES FAHRENHEIT TO PLUS
200 DEGREES FAHRENHEIT
*OPERATING PROCEDURES LIMIT PRESSURES TO THAT SHOWN.
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4. HYDROSTATIC TEST DESIGN CONDITIONS
THE PRESSURE SHELL WAS DESIGNED FOR HYDROSTATIC TEST IN
ACCORDANCE WITH THE REQUIREMENTS OF THE ASME CODE, SECTION
VIII, DIVISION 1. THE TEST PRESSURES SHALL BE AS FOLLOWS.
PRESSURE SHELL TEMPERATURE SHALL BE EQUAL TO OR BELOW
100°F DURING HYDROSTATIC TESTS.
CONDITION (1) - MAXIMUM INTERNAL PRESSURE CONDITION
FOR THE ENTIRE TUNNEL CIRCUIT
18 7j PH1 = 1.5 (119) (1-8.2 ) + HYDROSTATIC HEAD
= 183.4 PSI + HYDROSTATIC HEAD
CONDITION (2) - MAXIMUM DIFFERENTIAL PRESSURE CONDITION
ACROSS THE PLENUM BULKHEADS
PFi2 = 1.5 (18 . 7)  (119) + HYDROSTATIC HEAD
= 183.4 + HYDROSTATIC HEAD
PH2 = 1.5 (115.7) C8'} + HYDROSTATIC HEAD
= 183.4 + HYDROSTATIC HEAD
*TUNNEL OPERATION LIMITATIONS PRECLUDE, PRESSURE
DIFFERENTIALS ACROSS BULKHEADS IN EXCESS OF
115.7 PSI FOR BULKHEAD AND GATE TEMPERATURES
IN EXCESS OF 150°F.
CONDITION (3) - MAXIMUM REVERSE DIFFERENTIAL PRESSURE
CONDITION ACROSS THE PLENUM BULKHEADS
PH3 = 1.5 (8'2) (25) = 38.5 PSI
THE PRESSURE SHELL EXCEPT FOR THE PLENUM SHALL BE
PRESSURIZED TO 144.9 PSIG. THE PLENUM SHALL BE
PRESSURIZED TO 183.4 PSIG.
PRESSURE SHELL STRESS EVALUATION CRITERIA
THIS CRITERIA ESTABLISHES THE BASIS FOR ANALYSIS AND DESIGN OF THE
PRESSURE SHELL SO IT WILL MEET OR EXCEED ALL OF THE REQUIREMENTS
OF SECTION VIII, DIVISION 1 OF THE ASME BOILER AND PRESSURE VESSEL
CODE AND CAN BE STAMPED WITH A DIVISION 1 "U" STAMP.
(A) THE MAXIMUM ALLOWABLE STRESS (S)
S = 18.2 KSI (-320°F TO +150°F)
S = 17.7 KSI (-320°F TO +200°F)
(B) PRIMARY BENDING PLUS PRIMARY MEMBRANE STRESS£
THE LOCAL MEMBRANE STRESSES ARE NOT GENERALLY
CONSIDERED IN SECTION VIII, DIVISION 1 DESIGNS.
HOWEVER, FOR THE PURPOSE OF DESIGNING LOCAL
REINFORCEMENT AT BP.ACKETS, RINGS OR PENETRATIONS NOT
COVERED BY DESIGN'BASED ON STRESS ANALYSIS, THE LOCAL
SHELL MEMBRANE STRESS SHALL BE:
Pb+PC1.5SE
NOTE: E IS JOINT EFFICIENCY
2.	 IN REGIONS OF THE PRESSURE SHELL WHERE DIVISION 1 DOES NOT
CONTAIN RULES TO COVER ALL DETAILS OF DESIGN CREF.
U-2(g)), ADDITIONAL ANALYSES WERE PERFORMED UTILIZING THE
GUIDELINES OF THE ASME CODE, SECTION VIII, DIVISION 2,
APPENDIX 4, "DESIGN BASED ON STRESS ANALYSIS." THE BASIC
STRESS CRITERIA FOR DIVISION 2 IS REPRESENTED IN FIGURE
4-130.1 AND RESTATED BELOW INDICATING ANY MODIFICATIONS OR
EXCESS REQUIREMENTS APPLIED TO IT TO RE14AIN WITHIN THE
INTENT OF DIVISION 1 AND TO OBTAIN A DIVISION 1 STAMP.
A. GENERAL PRINCIPAL MEMBRANE STRESS
MAXIMUM ALLOWABLE STRESS
S = 18.2 KSI (-320°F TO +150°F)
S = 17.7 KSI (-320°F TO }200 °F)
MAXIMUM ALLOWABLE STRESS INTENSITY
S m = 20.0 KSI (-320°F TO +300°F)
B. PRI14ARY GENERAL MEMBRANE STRESS INTENSITY
Pm- Sm
AND IN ORDER TO COMPLY WITH DIVISION 1, THE MAXIMUM
PRINCIPAL MEMBRANE STRESS MUST BE!
Pm C S
NOTE: THE * IS USED TO DENOTE THAT MAXIMUM PRINCIPAL
STRESSES ARE TO BE '.OMPUTED FOR THE GIVEN LOADING
CONDITION. THE INT ENT IS TO DETERMINE THE STRESSES WHICH
REPRESENT THE HOOP STRESSES AND MERIDIONAL STRESSES WHICH
ARE THE STRESSES USED IN DIVISION 1 COMPUTATIONS.
vii
Vi
u
1."+.	 DESIGN LOADS, PRIMARY LOCAL MEMBRANE STRESS INTENSITY
PL Le' 1. 5 Sm
NOTE: LOCAL MEMBRANE STRESS INTENSITY IS DEFINED IN
ACCORDANCE WITH DIVISION 2,
APPENDIX 4-112M. `Z HE TOTAL TflERIDIONAL
LENGTH IS CONSIDERED TO BE 1.0 \I RT.
D. DESIGN LOADS, PRIMARY LOCAL MEMBRANE PLUS PRIMARY
BENDING STRESS INTENSITY
i
PL + Pb	1.5 Sm
E. OPERATING LOADS, PRIMARY PLUS SECONDARY STRESS
INTENSITY
P L + Pb + Q<3 Sm
3. A FATIGUE ANALYSIS WAS CONDUCTED IN ACCORDANCE WITH
SECTION VIII, DIVISION 2 WITHOUT MODIFICATION.
4. HYDROSTATIC TEST CONDITION DESIGN CONSIDERATIONS
A. PRESSURE SHELL
IN ACCORDANCE WITH DIVISION 1 OF THE ASME CODE,
DESIGN ANALYSIS OF THE PRESSURE SHELL FOR THE
HYDROSTATIC TEST CONDITION IS NOT REQUIRED.
HOWEVER, IN ORDER TO PROVIDE A SATISFACTORY
ENGINEERING DESIGN FOR THE PRESSURE SHELL SPECIAL
EMPHASIS WAS GIVEN, AS PROMPTED BY NOTE (1) OF
SECTION VIII, DIVISION 1 OF THE ASME CODE, TO FLANGES
OF GASKETED JOINTS OR OTHER APPLICATIONS WHERE SLIGHT
AMOUNTS OF DISTORTION CANT CAUSE LEAKAGE OR
MALFUNCTION. EXAMPLES OF THESE AREAS ARE THE PLENUM,
PLENUM ACCESS DOORS, PLENUM ACCESS DOOR
REINFORCEMENT, THE BULKHEADS, A14D BULKHEAD FLANGES:
B. SUPPORT RINGS
DESIGN OF THE PRESSURE SHELL SUPPORT RINGS, INCLUDING
ix
THE CORNER RINGS Q FOR THE HYDROSTATIC TEST CONDITION,
COMPLIES WITH THE FOLLOWING:
(A) THE COMBINED VALUE OF THE SHELL CIRCUMFERENTIAL
PRESSURE STRESS t S. AND SHELL
BENDING STRESS S 2 , RESULTING FROM ACTION OF A
PORTION OF THE SHELL AS All
INNER FLANGE OF THE RING, SHALL NOT EXCEED 0.8
WELD YIELD STRESS:
S  + S2 tC 0.8 WELD YIELD STRESS,
WHERE, FOR SUPPORT RINGS NOT ANALYZED BY FINITE
ELEMENT TECHNIQUES,
SI
	
	PH (T) + .6 PH ; PH INCLUDES HYDROSTATIC
HEAD CORRECTION, AND
5 2 = RING BENDING STRESS AT INNNER FLANGE, BASED
ON AN EFFECTIVE WIDTH OF THE PRESSURE
SHELL ACTING AS AN INNER FLANGE OF THE
RING OF 1.1 MULTIPLIED BY THE
SQUARE ROOT OF DO T,
(B) THE BENDING STRESS, S 2 ON THP OUTSIDE FLANGE
SHALL NOT EXCEED .9 WELD YIELD
STRESS. (IN THE COMPUTER ANALYSIS ALL
LOADING CONDITIONS ARE LIMITED TO
.9 SY ON THE OUTER FLANGE.)
(C) BRACKETS AND SUPPORT PAD WELDME iTS
THE (DESIGN FOR ALL LOADING CONDITIONS INCLUDING
THE HYDROSTATIC TEST CONDITION OF THOSE PORTIONS
OF BRACXETS AND SUPPORT PAD WELDMENTS WHICH ARE
ATTACHED TO THE PRESSURE SHELL BUT NOT ON THE
SURFACE OF THE SHELL SHALL COMPLY 41TTH THE
REQUIREMENTS OF THE AISC CODE, I.E. MAXIMUM
STRESS IN TENSION EQUALS .6 S y ,
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^
d R
N
Y
yj^
o..
a
aid
d is
1
^f	 !
w
J
W
_
- F
,sm,
SPEC	 ECYJ^H ? FT HOLE
10.1	 1	 N 9 BCRLE It
It-ORODUCMUM OF THE
0JUMUL PAGE M POOR
FI'41 urt /?'
2 3 3 2 3 2 a s
2 3 3
to to to IN so to 30 to to to to to to to to to
so to in ta	 10	 to	
to	 to
	
to	 to	 so	 10	 to	 to
tli I -
DES
IQ C3
QQ
L6
0
LD LOQ
Lo LD
Q
H
Q tD t0
N
d
13 l0Q
O LO
Lo(3
t7 LO
u
C
O L3
La Lo
p O
LO LO
© Q LD
LD
••
t3
r
O
12 LD 
Q Q to
O
'^ LO LO
Q
Q LO LD
rq
^'
Q 0
DISPLAY=	 PSI /.1000 , NODE=
	 I, -
 SURFACE=	 0
	 10/1/I
10 10 i0 1	 6
B
i	 1^	 6 7
11'-'1	 '	 1	 1 8 7 6
1.0	 11 11	 1.21	
`!^	
1	 ,1111	 10 8
	
5
7 17 15 15
10 10 10 8 17 15 i5
la 10 1 F 8 17 15 is
10 10 i0 9 17 15 16
10 10 10`' 9 17 15 16
!	 10 10 10 10 10 10 l0 I1 30 7 6 9 17 15 16
10 10 10 10 10 10
1
110 it 10 7 s 9 17 is 16
10 10 11 30 10 10 10 11 10 7 5 0 l7 is 15
9 10
i1
10
12
KI 11 i1 10 11
l	 I 10 i0 7 S 8 17 15 I6
I0 30 7 5 $ 17 is 16
10
k.
10 7 5 8 17 15 LS
10 10 7 5 0 17 i6 15
10 10 7 5 8 17 15 i5
10 10 7 5 B 17 1S 15
10 LO 7 5 8 17 15 15
SPEC	 N^F 5 `( 12 RCCESS OPENING
	 o	 51^3-1	 HELL	 SCALE
,
Fiyu,cc z6
DISFLRY= PSI /1000	 NODE=	 1, SURFRCE=
	 1
20 lu III I	 3
a Z	 2
ttl/10\1
	
9 5 1
to	 le	 1	 1 3
 X714
11 19 17 to
to 8 1e 16 1?
8 t3 0 a 17 14 is
H Is 14 14
to to 16 13 13
I1 11 11 12 12 11 to 10 it 7 3 H is i4 14
13 12 12 11 to 10 9 a to 7 4 a t7 Iq 14
14 13 13 10 10 5 3 3 10 7 q 8 17 Is is
t 2
	 1 8 	 1 	] a	
10	 11
12 1^	 3^ 
13
12	 '	 I I	
'a	 i
Q 
3 1	 ivv
10 to 7 4 H 17 is is
11 11 7 4 a L7 is 16
I1 11 7 4 6 17 15 16
1 7 4 a 17 i5 16
to 11 7 4
.1
a
A.
17 is Is
to It 7 4 a 17 is Is
9 t0 7 4 a 17 is is
-I	 WVc	 N^	 12 ACCESS OPENINGJ 	 r SALE
tri
1	 $1
.1
2\1V12 
1
10	 10 9	 120	 101 R MR 4 '	^ 7 5
5	 1 15 14 12
1I 11 II 7 16 15 14
1:2 12 13 17
12 12 tl is 17 17
to 9 is 17 is
8 6 9 1.0 10 11 to 7 to 17 16 to
a a a 9 11 12 1.2 to 7 9 9 17 16 17
9 to to 11 12 12 10 7 8
5
is is is
I I to to a 8 5 Is 1.5 is
is is is
is is
9 7 a 5 16 is is
to a a 8 16 is I
10 1.0 a a 8
is
is Is
10 to a 8 8 16 Is is
.j
SPEC	
NSTFEL
9
L 
X 12 ACCESS OPENING
-1	 H SCALE
2Z
6 7 7 8	 5
6	 '	 3
4	 9	 3 33
4q
	 3	 3^2
4	 y 4	 5	 ~'	 5	 3
4 8 8 8
6 6 5 3 8 8 6
S 5 4 3 T 8 8
y y ^{ 3 7 7 8
5 4 y 3 7 T 8
S 6 5 5 5 5 6 6 6 5 3 3 a 8 a
7 5 5 5 5 5 S 5 5 6 4 Y a 8 B
7 s s y 5t 5 S S e y a B 8
7
7
S
8
4
9
4
3	 3 3	 3
`^
3	 9
`^ 5 5 5 3 4 8 8 8
S 5 5 3 3 8 8 8
6 5 5 3 3 8 8 8
6 S S 3 3 8 8 8
5 S 5 3 3 8 8 8
5 5 6 3 3 8 8 8
q S 5 3 3 8 S 8
i
_}S
c•a
a
SPEC	 NTF 9 X 12 RCCESS OPENING
3.1	 SHELL
10/1/ 1
DISPLRY=	 P52 /1000 ► NODE=	 1, SURFACE-
	
0
NYF 9 X 12 ACCESS OPENING
SHELL
SPEC
3.1 SCALE
7 7 6 7	 1
3	 3
3	 2' 	4 
1^
3 2	 2	 1-1
3	 5 y	 i	 a l	 0	 8	 5 2
	
-4
11	 R
4 10 $ 10
5 5 5 3 9 7 3
i	 4 4 2 2 6 7 8
q 4 3 3 7 6 7
4 9 'f 3 8 6 6
6 6 5 5 6 6 6 7 8 5 -3 3 6 7 6
9 7 6 5 4 4 4 5 7 6 -2 4 9 7 6
t	 1C 8 6 3 3 3 3 5 7 5 - 1 3 9 9 7
8
9
8
7
6
4
^	 3
4	 2
3
2	 2
3
2	 2
4
3 5 6 5 -1 3 9 6 8
7 7 5 -2 3 5 7 B
B 7 4 -2 3 3 7 9
6 7 5 -2 3 9 7 9
8 7 5 -2 3 9 7 9
6 7 5 - 1 3 9 7 3
6 7 5 -1 3 9 7 9
7 7 7
sweep
D 1 SPLRY= PS2 / 1000 , NODE=
	 1, SURFACE=	 2
	 10/i/i
6 7
3	
<8
5
5	 3A7
3
64\3 6	 R	 3 2 6	 7
6 6 0 3 6
q7I5- 6
5 s a 6 9
5 4 3 7 a 9
6 s 3 6 6 3
4
7
7
8
8
3
9
-s 5 5 5 5 6 6 6 4 5 5
5 5 4 S 5 q 7 9
, Z3 5 4 5 5 4 7 8
a 3 5 5 14 7 8
3 3 6 5 4 6
3 3 S 5 4 6
3 3 S 6 3 6
3 3 S 6 3 6 a
2 3 5 8 -r3 6 9 6
DISPLAY_ P51 /1000 . NODE=	 1, SURFACE=	 0
	 10./1/1
s 6 6 6 5
5 8 7
W77 M76
 S 5 5
5
S 5 fi
5 7 ?	 7	 fi	 6	 6
 s
s
5
4 b 6 7 83 0 Q'8- J 7 J fi 5
5
5
S 5
5 S
6
52	 3	 S	 6	 1)	 9	 g`	
.8 3	 8	 6	 6 5
52	 3	 4	 fi	 8	 14	 9 1	 3	 8 g	
7 a	 6 6 5
$
6
1 2 3 9 e 11
s	 1 31	 I1	 B	 86
^& 5$
5 5
c
5
4
5
6	 7l01	 1	 2	 3	 7	 L2	 1	 1	
3 11 3 10	
7$
S5
0 0 2 1 6 11 9	 = 0 57
s
6 5 5
4 ^1	 —1	 2	 —2Y
	
14	 ^ i	
I i $	
9	
8	 6 5 ^ 5 ^ 6
i 0	 1
8 6 R 57
19	 9 6	 5 'E j	 _
4 4
57
^	
9	
7 6 5
Y
5
12 10	 9	 7 6	 6 5#
4
cE 4 6
$ 5 5 510 14	 9	 7	 7	 5
f
9	 9	 8	 7 6	 5 5
5 6
I
5
5 5 59	 8	 8	 7	 B	 5
4
8	 8	 7	 7 6	 5 S
5 6
4,-- #'RODUaBJLT OF Tam
t, ,,ter AT.. PAGM 1B P0011
NT
SHELOLX 
12 ACCESS OPENING
	
0 SCRSPEC
^t;s°5'Srvk^+^T..L•^`Stli'tL,M3*.^^9a°CA'^%SIM SY t^/97^ ..
s
3
5
3 3
2 2
2 2
2 i
1 1
3 -B
SPEC	 NSHELLX 12 ACCESS OPENING Q-- -- -^
015PLRY^	 PS i /1000	 NODE=	 1, SURFRCE== 1
SPEC	 NTF 9 X 12 RCCESS OPENING
4.1	 SHELL
r
DISPI_RY= PS  / 1000
	
NODE=
	
SURFRCE=	 2
4	 s	 s	 6	 6	 6	
5v5s s4	 6	 T	 6	 6	 5	 S S	 5 	
5	 5
5
6 6
 
\/,5/, \6//6'\, A66 X XsS	 6	 6  	 5
4	 6	 5	 7	 T	 T
7. 7 4	 5 4 S	 s	 6	 S 5	 $	 5
	
3	 'l	 6	 8	 9	 12	 85 7 6	 5	 6 776	 5 S	 5
	
1	 3	 3	 7	 3	 1Z	 3 1 3	
d 7	 5 6	 T	 6 6 6	 5	
5	
6
1.1 9
	 p S	 7	 6	 6	 5
	
©	 1	 2	 5	 S	 12	 1 3 1 4 1 12 10	 7	 8	 76 6 6	 5
	0	 4	 !	 3	 8	 12	 1	 1	 ^ 1 if 12 g 9	 7	 7	 7	 6	 5
	
-1	 0	 D	 3	 2	 12	 71at f5 1 fl	 8	 7	 7	 5
	
-[	 3	 -6i4	
, 13 1 '_a ° 8 9 9
	
7	 6 6	 5	 S i
_ 	 t!1	 9	 9	 7
	
r	 1 .f	 9	 5 .
9
5
1	 a ^ ^	 s
' 70 1 9 1	 sS a	 6
	
1312 11 EO s	 5 
^3 
8	 7 6	 5	 6
	
11 10 5	 8	 8	 10" 3 7	 6	 B
e
9 10 10 9 9 s	 9	
7	 7	 7
3 3 5 3 8 B	 9	 €7	 7	 7	 I
S 8 7 7 7 B 7 6
	
7	 $	 9^
e
3
> 3^
2
3 2
w VN.. 2
2V22	 2
X2
^'^e
2
2/2 2 3/3
2/
N2
10	 /,\2/2\, A22 ,^W2	 2 ..
3
3
2
2 \\,2 /3-2	 -1	
11	
1	 2	 a	 2!2
al	 2
3	 31	 -1	 -2	 -2	 -2	 a	 0
-2	 -3	 -3	 -3 	 -2	 1
-3	 -3 4
2
3
3
3
3X3
t43^3
<3 7
33-5	 -6	 -3	 -S	 -4i	 -
6 8
3
3
3
6	
q
q	 q	 q	 q	 3	 3
3
<3
q 3	
33
3
3
e
3
2
3
2
1	 2	 2	 2	 2	 .2
-K
r^ ^j/2
-L, L
is
DISPLRYz	 P52 /1000  , NODE=
	
1, SURFACE-
	 0
	 I u I
2-9
7' Rl
D'LSPLRY= P32 /1000 , NODES 	 1, SURFRCE=	 1
10/1/ 1
1
-1
= .
1 -6 3 -2
o -io -ts ii -g
F	
."cawn",S,w^?f, ^ ^,^',semis—yr*x.-.
	
' w--F 'ge,?!2 3H'°Sr
"^?5
SPEC	 NTF 9 X 12 RCCESS OPENINGq. 1 
	 SHELL.
t F7IclV re 3 6
SCRL
A
3, EC
K
N F 5 X 12 ACCESS OPENING
SHELL
r-iv y r- 31
".
D I SPLRY=-	 P52 / 1000 . NODE=	 1 , SURFACE.=
	 2
	 10/1/1
I /
3//
1
2
Q 1 1	 2 3 3
! 0	 1 2	 2	 3 3 3
3 IX^{ 2
Q y0 0	
-1	 0	 0	 2	 2	 2	 3 3 3 3
2 0 1 0 0
-1 2	 b 1 2 3
4
44
-3
9
4 3
3
3 -2	
'_
C	 0	 -i	 0	 -1	 2	 0	 -t	
\	 3^G
-3 0 T1 q 	 Ol	 0 a	 2
0	 4 4
Y 3
-2 -'1 0 i i	 ?	 ? !	 S3	 5	 Ll S4 ^! 9 ^[
-5	 -2 -8 -3 -6 -1 1	 ?	
3
^ 
3^
g	 3	 ^	 ^
5 s
S
^
5
4
3
-7	
-Z -3 -3 -;*J
-1 ^	 ^ 3 '	 ^	 5	 0_5 5 5 y
?	 ^	 -^ .^ 6 5 57
^ \ ^6 	B,	 ^ 7 6 5 5
o^	 37	 8 7
_
g^
s
^ 6
K
4
g6 6	 6	 B	 6	 7
6 6
S ^
3
7 6 5 9I3	 3	 3	 3	 q	 7
E
0 P 1 3	 3	 5	 6 7 'i
Y 3
^
7 6 q 40	 2	 2	 3	 5	 8
`^.6
^
Y 3 3	 }
10/1/1
DISPLHY.-- PSI /1000 , NODE=	 1, SURFACE--	 0
MA
SPEC	 US ET ACESS OPENING	 -WS5.1	  	 SCHLE
NGFSSET2 RCESS OPENINGSPEC
5.1 --SCRI
-'	
- 
	
^'^r...em-wa^'o-^r+^ ..nA.mr+a.^n, r, r
	
. r- °- -  •_...'	 . n 
	
_
i
t
i
F	 :`
e
i10/1/1
DISPLAY=
	
PSI /1000	 NODE::	 1, SURFACE=	 1
DISPLAY=	 P31 /1000 . BODE=
	 1, SURFACE=
	 10/x/1
NT	 ^2 RCESS OPENINGS ERXSPEC
SCALE
0
-- --- -- -----
Fi-quye 35'
ADISPLAY= 	 P52 /1000 , NODE=	 1, SURFACE=	 1
10/i/i
SCRLE
t	 s
}
I
i
f
w.
D I SPLRY= P52 / 1000 , NODE=	 1, SURFACE=
	 2
p.
s	 NTF 9X z 2 RCESS OPENING
GUSSET SCALE
4
f;
:
Fir, v y e 32'
k
SPEC	 NTF 9X12 % NF-
6.1	 INNER RI SCALE
D I SPLAY= PSI /1000
	 NODE=	 It SURFACE,	 0
M e
12	 la	 3
12
	
14	 le
16	 a T
is
13
11	 5 7
b.
-1 7:11
10/l/l
DISPLAY=
	 PS1	 /1000	 NODE= I	 SURFACE= I
B	 3	 13
13
1	 10
14	 13	 3
171 \7
20	 a
is
15	 o	 2
is	 -1
is
13
6 7
13 6
I-	 , 
-rr- nW4 n mr- Tkir-
10/1/-
DISPLAY-	 PS1 /1000 , NODE=	 1. SURFACE=	 2
7
6
10 7 3
20	 17
14to	
14
18	 12
is 3
17
.
4
18 t7 7
is is 6
12 12 6
3
is
10
-3
3
1
S' EC	 NTT 9X12 REINF.
6-i	 INNER RING SCRL57
A
A
P: I ,qt) y c Lfb
4'L R Y --- 	 P52 / 1.000	 NODE=	 1, SURFRCE=	 0 10/i/i
F- 1, cl 0 v ic 	 '41
0	
.1 -1 1	
0
-3 -2 0
-3 -3 0
a 2
-20 -0
-3
N^ T '—	 i1PE C 	
INNER R 
YNEINF.
5 - I	 G SCALE
0 o o
-2 0 0
-^ 1 0
1 s -1
B -4 -13
7
1C -8 -16
7 -5 --13
7
s -1 -6
14 -1 _.-2
-z1 -6 -2
0 s 0
-18 -'4 I1
-2 2 0
0
-3 0 0
R TRODUCI$ILM OF TI P'
ORIGINALS PAGE IS POOR
'PEL
	
ti
INNER RIN
F
 9X12 RE INF
l	 G
0	 1
SCRLE
;='J,rl a re 4Z
^.rte	 ^'.sees xav+2ca2'sr
10/1r1
;)ISPI_HY-	 P52 /1000 ► NODE=	 1. SURFRCE=	 1
0 -! a
-3 -3 0
•-s -s n
5	 y
•5	 I
2
d
^ • 6	 I --2
--12 5 Q
-!s s 0
--12 5 1
-IQ S i
-7 D -1
-15 •-4 0
1-7
-2 0
-8 -2 D
-8 -2 0
11 
4
L
J
^	 a
j
10/i/1
DISPLAY- PS2 /1000 , NOOE=	 1, SURFACE=	 2
C	 NTF 9X12 RE I NF .
A	 INNER RING
P I 'g u r c 93
DISPLRY=	 PSI /1000 , NODE--	 1, SURFACE=	 0
	 10/1/1
5PEC
	 CLNTERXTRIRNSLCS3 .1 
pilorc 149
0LE 
6
SCR
I 
.^ I
j	 Y
SPEC
8.1
1 
D I SPLRY= PSI / 1000
	 NODE:	 1, SURFACE;	 1
	 10/1%1
10 /111	 =	 '.
OI SPl _AYw PS 1	 / 1000	 NODES	 1 ► 	 SURF ACE=	 2
7
\
5	 4 ^^
5
8
_	
6
6	 5
^` 7 6
r }
^	
3
7	
5	 8
9
7
11	 3
^:
8	 8
7
7
10 11	 12 e
t;
13
1 0
14	 11	 7	 g
'. !f
12
tS	 r`
I
14	 lI	 9	 9^
17	 14 7
I
1217
15
17	 19	 11	 g
13	 11 9
16
17
20 19	
1S
i9	 lg	 10	 9^13
14
21
1316
13	 22	
22 19
	
lg	 14
26	 22	 11	 111 l 21 23	 21	 l b
17
9 ;;a
37
26	 22
22	 113
14	 14
8
.
29
3	 21	 22
21	 24	 17	 17	
9
18 11
g
F
126	 25 	 24 19
	 20
3 3
17	
13
27	 26	 16	 16
-	 23	 i8
2f	
16	 e
g y
I
22	 3
f	 23	 15	 10
f
27 
20	
16	
1e	
12	
14	 12	
10
14	 is c7
SPEC 9 X 12 RE I NF
S . i C,EN Lk YR I ANGLES SCALE
a
1
Jg
is
^^	 U re -
10/1/I
D I SPLAY= P52 / 1000 , NODE=	 1, SURFACE=	 0
8.1	 CENTERXT^2filpF
	
SCALE
I!k
SPEC	 N T F 9 X ^2 REINF
8•1	 CENTER TR IANGLES
F
DISPLAY=
	 PS2 /1000 , NODE=	 1, SURFACE-::	 I
	 10/1/1
s1) ; SPLRY.-	 PS2 /1000 , NODES
	 1, SURFRCE=
	 2
	 10/1/1
SPEC
. 8.1
NTF D X 12 ^EINF
	 p.
CENTER TRIR GLES
	 SC'RLt_
ii^ I J/
D I SPLAY=	 P,5 1 11000 s N011 	 R
I	 r
SPEC 37 SCHLE
01 SPLAY- PSI /1COO , NODE=	 1, 3URFRCE=
	 1	
10/1/1
71i
4
e
F.
Ll
44.
	 .11
10/1/1
DISPLRY= PSI /1000 , NODE=	 1. SURFRCE=	 2
SPEC
9.1 TRIANGLESIAROUNDH99FTTHOLEE
.,V90DUC%UXq O'F
-R%"AL pal is pool,
SCR LE
P7 I'l () T e, 	 -r. 2-
Q I SPI_HY=	 P52 /1000 . NODE=	 1. SURFACE=
	 O	 10/1/1
SPEC	 9 X 12 R I NF WITH 9 FT HOLE9.1
	 TR I ANGLE AROUND 9 FT HOLE GIE
Fi y U rc- 53
SPEC	 9 X 12 REINF WITH 9 FT HOkE9.1	 TRIRN'O-LEkQj AROUND 9 FT HOL SCRLE
1,
DISPLAY= PS2
	 1000
	
NODE=	 I	 SURFACE=	 I
	 10/1/1
I - t-11
10/1/1
..........
SPEC	 9 X 12 $^INF WITH 3 FT /U/E
TRIRNGLE RROUND 9 FT HL. SCALE
Ladj  
I	 -1 14
10/1/1
e
It A
DISPLRY=	 PS  / 1000. NODE=	 1 . SURFRCE=	 0
1 t 1 2 2 2 3 3 3 4 4 4 S 5 5 S 5 5
2 2 3 3 3 3 4 K 4 5 S & 7 B 3 3 10 1D	 I
3 3 3 4 4 4 S $ 7 8 9 10 L1 12 13 14 1.5 15
2 3 3 4 6	 7
2q 	 21	 21
g	 11	 12	 1^!	
15	 i7	 i8	
l9	 20
^;ROc aF^ pXC,,t IS ppOR
SPEC	
9 FT 1 PIPE  I SECT ON	
FT HOLE
f G 5 ^/
r ^ 	 ,--.:..,.., nrerrw.^..
	
.;	
-•u^y.,	 _:u - iis^.a.a:s..^	 --•; 	 -,.::,^+:.ie
SPEC	 9 X 12 REINF WITH 9 FT HOLE
1.0 . 1 	 9 FT PIPE SECTION Z AS:c LE
;y.^cx°^.^^3 ni2'^^: k"tp!^v:4nwr ,, -rge -......: ....;^k T:?wk1 .. cy^:-e;:*:;iww^:.i#3?XY^^r.,,,ic""'za'.eviRw^.«^. ..y,,,j^.,.cx<'., ^.. 	 ^.. °•:cz ^Yk.+,^.Rc++r^•sx*^^@^'3`r. s9^^::w7y'3e;.^r.xw.;?•:^.2a^?'z2toastau^r^. ;:.^-?r .rr 	 ...
's
	
S	 .
10/1/I01 SPLRYW PSI /1300
	 NODE=	 1 , SURFACE=	 1	 E
2 2 2 2 2 2 ?. 3 3 3 3 3 3 3 3 4 Y 4
2 2 2 2
!1
2 1 1 1 2 2 3 3 Y 5 5 6 5 7	 i
4 '^ R iS S 5 6 B 7 3 9 11 12 13 13 14 14
G 5 6 7
2Q	 Z1	 21	 22	
22	 23	 22
1!3
3
	
10	 12	 19	
17	 13
^17 7
10/1/:
01SPLRY=	 PS1 /1000 ► NODE=	 1, SURFACE=	 2
1 ! 2 2 2 3 3 4 4 5 5 S 6 7 7 8 8 8
2 3 3 It 5 S 8 3 11 12 13 1'1 14 15 15 15 15 15
2 2 3 3 4 4 5 6 7 8 10 11 12 13 14 15 1S 1S
i
0 0 1
L.LL
2
7	
9	
11	 13	
14	
15	 1s	 17	 18	 18	 20
3	 `^	 B
10.1 FTIPIPEISECTION
1.
FT HOLE
^-	 a
IL
D I SPI-RY=	 P32 /1000
	 NODE=	 1 ► SURFRCE=	 0
2 3 3 4 4 4 s s $
-2
-1 -1 0 a 1 2 3 3 q 4 5 5 5 5 s 5
0 0 0 1 1 1 2 2 2 2
SPEC	 9 FT 1 PI 
2.
RETNrr- WITH 9 FT HOLEPE SECT ON 1 EPEE
D I' j FL P Y =	 P52 /1000 , NODE=	 1. SURFACE=	 I
0 1 t 2 2 2 3 3 3 3 3
-4 -q -4 --q -s -5 -5 -5 -5 -5 -s -6 -5 -s -s -5 -5
-1 0 a 0 1 1 t 2 2 2 2 3 3 3 3
12	 12	 t3	 13	
I 3 	13	
12
SPEC	 9 X 12 REINF WITH 9 FT HOLE
r. 9 FT PIPE	 SECT ON I
Y.
u re
SGRLF-
410
D I SPLRY-- PS2 /1000 , NODE=	 1, SURFRCE=	 2
2 3 q q
1 2 3 4 5 6 7 8 3 10 11 11 12 1 3 13 14
0 0 0 0 1 1 1 1 1 1 1 1 0 0 0
-10	 -10	 -10	 -10
-10
SFEC	 9 X 12 REINF WITH 9 FT HOLE
9 FT PIPE SECTION 1
i
L
1
1
DISPLAY= PS  /1000	 NODE=	 1, SURFACE=	 0
^H 4DUCZgiLITY 
OF THE}
PAGH 's PODR
SPEC	 9 ^T l PIRE I SECTION ? FT HOLE
F j gp	 & 2-
77777777
s e 7 7 s 5 4 3 2 t i 0 0 0 0. o o D
17	 : 17 17 16 16 15 14 12 11 4 8 6 5 4 3 3 2 2
17 17 38 15 14 i2 11 9 8 7 6 5 4 3 3 2 2 2
211	 21	 20	 19	 18	 17	 16	 14	 12	 11	 9	 7	 6	 4 8 2 1
f
SPEC	 9 FT i PIP SECTION 2 FT HOLE
E
t 	 '
n «2
( ^\
^^ 2
/§LE ^\ /j
k3'
9 ^T I PIPE I S^CWION 6 FT HOLESPEC11.1
C ^nE
D I SPl_RY=	 PS2 / 1000 , NODE=
	 1 , SURFRC-E=	 1
	 10/1/1
F1'q u re CMG
j-Y	 ."^...vi•^^Gazti^:vY`EySSayA 	 .,s +:. dLal.
_
	
	
Fr
B 6 5 5 4 3 2 1 0 -L -2 3 -3 -^i -^ =9 -4 -9	
€
^
k
14 14 13 12 11 L0 9 8 7 2 1 D
-1 -i
j! 1 1 2 2 2 2 3 3 2 2 2 1 1 1 Q D
:E	
-10-10	
-1D	
-10
-S	
-T
'3	
-6	
_4	 3
,^.,r„t- x,--«,•.._.	 ,.a. e^%^rs°re .	 ,._	
. _s 77777777 7--7-MT 	 eRSUerz, 'RU^+'Et^'?':RF6'; r+ar-
BY .............. DA"Z"E---------
	
SUBJECT .........................................
CHKD. BY ------- DATE--------- 	 ......................................................
-------------------------------- _ ...__ ............ . ................ _.__............_
BI{ECT NO ---------- OIL
 _.....
J013 N4 ...........
	
•..._. $
CI
•
d
•
x
'r
. 1193S7 X10 +02
i7
vi5 A=­0 Ia, , C3, d%
^7 1^
ui
s}-
I
4	 k
f. 25"
T	
.-
k
r	 MY -------------- OATS ---------	 SUBJECT ---- L	 J - ------- --------- --_-- 	 SHEET NO ..__I_----0F._,____
CHKD. BY------- DATE...------- - ^/Y_t}Q__Jfcf^ ^^^ { . An 	 s__-^ ^-_-	 .SOP No --------------------»-
--------------------------------
	
----^s...rPa!R-------------------- 	 ------------------- -___ ___-
Por 2
p '^ ran c	 pif d w ^,^Y9 L	 y y 1 S
K
1.
/ if 7. 	
__
rr)	 s Y-rb A"	 /V oc.
	
CJ /V cle I-
o n Y,2	 a ;-07 cl
13977	 was
	
U5 e.	 a -I'l Iys-c-
	
yLA 1^5	 )ee p It! e IV V*rOSS V re
	
Lo	 dy	 C/
	
r,	 9"ultf a 	4,o	 r, v a c
9q 47 /0
e le s ki
IJY OF TIW.^EMODU(3101LJ
-juld"AL 
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